Epigenetic silencing of gene expression in Entamoeba histolytica.
Transcriptional silencing of an amebapore (ap-a) gene occurred in Entamoeba histolytica following the transfection of plasmids containing a DNA segment (473 bp) homologous to the 5' upstream region of the gene. This segment contains the promoter region of the ap-a gene, a T-rich stretch, followed by a truncated SINE1 (short interspersed element) that is transcribed from the opposite strand. The downstream silencing of the ap-a gene did not occur with plasmids containing the entire SINE1 sequence or lacking the entire SINE1 sequences including the T-rich stretch. Such plasmids promoted the overexpression of the ap-a gene. The transcription of the SINE element required both the T-rich stretch as well as sequences from the 5' end of SINE. RNA extracts from gene-silenced cultures showed small amounts of short (approximately 140 nt), single-stranded molecules with homology to SINE1 transcripts but no siRNA. Chromatin immunoprecipitation (ChIP) analysis of silenced G3 trophozoites with an antibody against methylated K4 of histone H3 revealed a demethylation of K4 at the domain of the ap-a gene indicating transcriptional inactivation. These results suggest the involvement of the SINE1 element in triggering the gene silencing and the role of histone modification in its epigenetic maintenance. The avirulent phenotype of the silenced trophozoites was demonstrated in various assays and the results suggest they may have a potential use for vaccination.